phenylalanine, histidine, valine, methionine or glycine, respectively.
These findings suggest that the inhibition of amino acid transport by excess of a single amino acid may result in decrease of essential amino acids and in reduced rate of brain protein synthesis.
---amino acids in brain; hyperaminoacidemia
In a preceding paper of ours (Takada and Tada 1970), we reported that both the uptake of 14C-leucine from blood into the brain and its incorporation into the brain protein were definitely inhibited when hyperaminoacidemia was induced by the loading of a single amino acid (phenylalanine, histidine, valine or methionine) and suggested that the reduction of brain protein synthesis due to an imbalance of amino acid concentrations in serum may play an important role in the development of mental retardation seen in inborn errors of amino acid metabolism. This paper will report the free amino acid pattern in the brain from the rats in which experimental hyperaminoacidemia was induced by the loading of a single amino acid.
METHODS
Experimental hyperaminoacidemia was induced in 17-day-old rats by intraperitoneal loading of a single amino acid. The detailed procedures were described in the preceding paper (Takada & Tada 1970) . Free amino acid pattern in the brain was analyzed using the same specimens as used in the previous experiment.
An aliquot of brain homogenate was deproteinized with three volumes of 4% sulfosalicylic acid and the supernatant was directly applied to an automatic amino acid analyzer (Hitachi, KLA-3B type). histidine and arginine; in contrast to a marked increase in phenylalanine and a mild increase in tyrosine, in the brain. Animals injected with valine showed a reduction in isoleucine, leucine, methionine, tyrosine. phenylalanine and GABA, in contrast to a marked elevation of valine.
RESULTS
Animals injected with histidine showed a reduction in methionine, isoleucine, leucine, tyrosine, phenylalanine, GABA, lysine and arginine, in contrast to a marked elevation of histidine and a mild elevation of glutamic acid.
Animals injected with methionine showed a reduction in glutamine, glutamic acid, glycine, valine, isoleucine, tyrosine, phenylalanine, GABA and lysine, in contrast to a marked elevation of methionine.
Animals injected with glycine showed a decrease in aspartic acid, glutamic acid, leucine, tyrosine, phenylalanine, GABA and histidine and a slight elevation of glycine and serine.
On the other hand, in case of proline loading, there was no marked difference between proline-loaded group and control group except for a slight decreasse of leucine. This may be due to relatively low serum levels of proline in the present experiment (cf. Table 7 ). In accordance with these findings, there was no inhibitory effect on uptake of 14C-leucine into the brain and its incorporation into the brain protein in proline-loaded rats as shown in the preceding paper (Takada and Tada 1970 of aspartic acid, threonine, serine, glutamic acid , glycine, alanine and GABA were markedly depressed and those of cystathionine , methionine, lysine and glutamine were elevated following parenteral injection of methionine . Carver (1965) observed a significant change of the free amino acid pattern in the brain following the intraperitoneal injection of phenylalanine to rats . The present studies indicate that free amino acid pool in the brain is definitely amino acid levels in the brain of the brain.
amino acid levels in the brain of the brain.
disrupted when not only a specific amino acid but either of amino acids elevates in excess in blood, in other words, an amino acid imbalance takes place. The disruption of free amino acid pool in the brain are well understandable by the results of our previous paper (Takada and Tada 1970) that the uptake of 14C-leucine from blood into the brain was inhibited by the loading of a single amino acid. 
